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AH^xDEPEHUHAJIbHAfl 3APA)KEHH0CTb U,ECTOAAMH 
BOTHRIOCEPHALUS OPSARIICHTHYDIS (PSEUDOPHYLLIDEA) 

U KHAWIA SINENSIS (CARYOPHYLLAEIDAE) H POCT KAPnOB 

PA3HbIX TEHOTHnOB 

C. B. Me>KJKepHH 

HccjieAOBaHHH, npoBeAeHHbie b nonyjinuHHx ceroJieTOK Kapna, noKa3aJiH, hto 3apa>KeHH0CTb pbi6 
uecTo^aMH Bothriocephalus opsariichthydis 33bhcht ot reHOTHna pbi6. TaK>Ke ycTaHOBJieHo, hto MaKCH- 
MajibHbie pa3JiHHHH b 3apa>KeHHH Me>KAy pbidaMH pa3Horo reHOTHna HabAiOAaiOTCH oceHbio npn OTpn- 
uaTejibHo 6nHOMHHajibHOM pacnpeAejieHHH uecTOA (Me>K>KepHH, 1989). Flpn stom ocTaeTcn HencHbiM bo- 
npoc o reHeTnqecKHX MexaHH3Max TaKOH AH<j)(})epeHUHauHH pbi6 no OTHOineHHio k 3apa>KeHHio napa3HTOM, 
npn KOTopon o^Ha qacTb nonyjinuHH xo3neB 6oJiee hhtchchbho ajiHMHHnpyeT napa3HTOB. EcTb ocHOBaHne 
CHHTaTb, HTO npHHHHbl 9TOrO HBJieHHH MOryT 6bITb CBeAeHbl K AByM OCHOBHbIM. Bo-nepBbIX, 9TO CJiyqaHHbie 
npHHHHbi. HanpnMep, pbi6bi, nepBOHaqajibHO cnjibHO 3apa>KeHHbie, 6 mah He b coctohhhh H36aBHTbcn ot 
napa3HTOB BCJie^CTBHe yrHeTeHHH HHBa3Heft h no9TOMy hmcjih HH3Kyio ycToftqHBOCTb k 3apa>KeHHio 
b AaJibHeHineM. Bo-BTopbix, npnqHHbi, cBH3aHHbiec OHQJiornqecKOH pa3HOKaqecTBeHHOCTbio pbi6, obycjioB- 
JieHHOH reHeTHqeCKH. OHa MO>KeT peaJIH30BaTbCH B HHAHBHAyaJIbHOH H3MeHqHBOCTH HHTeHCHBHOCTH 
(})H3HOJiorHqecKHx npoueccoB h pocTa pbi6 b nepnoA 3apa>KeHHH. 3HaqeHHe npoueccoB pocTa b ycTOH- 
qHBOCTH opraHH3Ma pbi6 noATBep>KAaeTCH TeM, qTO b nonyjinuHnx Kapna cymecTByeT nojio>KHTejibHaH 
CBH3b Me>KAy HMMyHHOH peaKTHBHOCTbK) H pa3MepaMH pbl6 (Ko3HHeHKO H AP-, 1985). 

Uejibio HacTonuxen paboTbi HBHJiocb H 3 yqeHne cbh3h Me>KAy 3 apa>KeHHOCTbio AeyMH BHAaMH uecTOA 
B. opsariichthydis h Khawia sinensis h cKopocTbio pocTa cerojieTOK Kapna b 3 aBHCHMOCTH ot reHOTHnoB 
TpaHC(})eppHHa. 

MaTepnaji h m e t o a h. CeroJieTKH Kapna OpaJincb H3 npyAOB pbi6xo30B «HnBKa» h HeMemaeB- 
CKoro C0BX03TexHHKyMa KneBCKon o6ji. Ka>KAan BbiOopKa npeACTaBJineT co6oh eAHHOMOMeHTHbin otjiob 
pbi6bi H3 oahoto npyAa. BcKpbiTHe pbi6 h onpeAejieHHe napa3HTOB npoBOAHJiocb no MeTOAHKaM, pa3pa6o- 
TaHHbiM b HXTHonapa3HTOJiorHH (BbixoBCKan-naBJioBCKan, 1985). 

B KaqecTBe reHeTHqecKoro MapKepa Hcrrojib 30 BajicH jioKyc TpaHC(})eppHHa — OejiKa cbiBopoTKH 
KpoBH, caMoro noJiHMop(})Horo JioKyca y Kapna (IlaaBep, 1983). H 3 MeHqnB 0 CTb TpaHC(})eppHHOB H 3 yqa- 
jiacb MeTOAOM AHCK- 9 JieKTpo(})ope 3 a (Davis, 1964) b 6.5%-hom noJiHaKpnjiaMHAHOM rejie. OKpauiHBaHHe 
rejien npoBOAHJiocb 0.025% -hum pacTBopoM KyMaccn R-250 Ha 10 % TXY. 

Pe3yjibTaTbi h hx o 6 c y * a e h h e. PacnpeAejieHHe OoTpHoue^ajiiocoB bo Bcex nccjie- 
AOBaHHbix BbiOopKax Kapna H3 pbi6xo3a «HHBKa» hmcjio nepepaccenHHyio (JxopMy. DKCTeHCHBHocTb 
3apa>KeHHH b BbiOopKax 3aBncejia ot ce30Ha h H3MeHHJiacb ot 34 % b aBrycTe, 18 — b HonOpe ao 4 % — 
b anpejie. npn 9 tom HHTeHCHBHOCTb 3apa>KeHHH c aBrycTa no HonOpb yBejiHqnjiacb ot 3.58 ao 32.55 napa- 

T a 6 ji h u a 1 

CpeAHHe 3HaqeHHH A^iHHbi TeAa pbi6 h craHAapTHan ouinOKa b BbiOopue 
( l-\-m , cm) b ueAOM h y pbi6, HHBa3HpoBaHHbix OoTpHoueijjaAiocaMH 
(/ Both +m, cm) h KaBHHMH (/ Khaw drm, cm) b nonyAHUHH 
Kapna pbi6xo3a «HHBKa» 

Mean values of the fish body length and standard error in the sample 
(/+m, cm) on the whole and in fishes infected with 
Bothriocephalus (/ Both +m, cm) and Khawia (/ Khaw +m, cm) 
in the carp population (fishery farm «Nivka») 


Mecau, 

/+m 

/ Bo,h rtm 

/ Khaw rtm 

ABrycT 

6.25+0.08 

5.94+0.11* 


OKTflOpb 

6.89+0.07 

6.62+0.18 


Hon6pb 

9.19+0.07 

8.53+0.19** 

9.80+0.23* 

Anpejib 

9.01+0.05 

8.79+0.19 



npHMeqaHHe 3Aecb h b Ta6ji. 2: * — cpeAHHH jxjiuhsl pbi6 b BbiSopKe AOCTOBepHo 
OTJiHMaeTCH ot cpeAHenonyjiHUHOHHbix 3HaqeHHH p<0.005; -pCO.OOl. 
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T a 6 ji h u a 2 

Cpe^HHe 3HaqeHHH AJiHHbi Tejia pbi6 h CTamrapTHaH oinnbKa: b BbiOopKe 
cm) b uejiOM h y pbi6, HHBa3HpoBaHHbix OoTpnoucxjjajnocaMH 
(/ Both +m, cm) H K3BHHMH (/ Khaw -hm, cm), b nonyjmuHH Kapna 
pbi6xo3a «HeMeuiaeBO» 

Mean values of the fish body length and standard error in the sample 
(/+m, cm) on the whole and in fishes infected with Bothriocephalus 

(/ Both +ra, cm ) anc j j^h aw i a (/Khaw_j_ m ^ cm ) j n car p 

population (fishery farm «Nemeshaevo») 


Mecnu, 

/-hm 

; Both + m, 

; Khaw ±m 

Hiojib 

5.62+0.04 

5.64+0.06 


ABrycT 

7.14+0.07 

6.86+0.11* 


OKTnOpb 

10.36+0.09 

10+0.32 

12.28+0.48** 


3htob Ha ocodb. TaKHM o6pa30M, TeH^eHUMH H3MeHeHHH noKa3aTejien 3apa>KeHHH Obijia aHajiornqHa 
TaKOBOH b pbi6xo3e «HeMeuiaeBO» (Me>K>KepHH, 1989). 

3apa>neHHe cerojieTOK Kapna KaBneft o6Hapy>KeHo m/ibKO no3AHen oceHbio h cocTaBHjio b «HnBKe» — 
Ex —0.08, ln=1.79 h «HeMeuiaeBo» — Ex —0.07, In=2.31. PacnpeAejieHne pbi6 no 3apa>KeHHOCTH 
KaBnen b o6ohx cjiyqanx cooTBeTCTBOBa.no OTpnuaTejibHOMy OnHOMy (X—0.14, cr 2 =0.3, X=0.17, a 2 =0.68, 
Ajih «Hhbkh» h «HeMemaeBO» cooTBeTCTBeHHo). 

Pa3Mepbi pbi6, 3apa>KeHHbix 6oTpnoue(J)ajiK)caMH, bo Bcex cjiyqanx ObiJin MeHbuiHMH, qeM He3apa- 
>KeHHbix, n b OojibiiiHHCTBe cjiyqaeB AocTOBepHO MeHbuie cpeAHenonyjinunoHHoro ypoBHH (TaOji. 1, 2). 
B npOTHBonojio>KHOCTb 6oTpHone(})ajnocy KaBnn HHBa3HpyeT 6ojiee KpynHbix pbi6 (TaOji. 1,2). CpaBHeHne 
ocoOen tomo- n reTepo3nroTHbix no jiOKycy TpaHC(J)eppHHa n 0 Ka 3 a.no, hto b «HnBKe» pa3JiHqnH Me>K^y 
pbiOaMH no 3apa>KeHHOCTH OoTpHone^ajiiocoM AOCTOBepHbi TOJibKO b aBrycre, npnqeM reTep03nroTbi 
3apa>KeHbi cnjibHee roM03HroT (TaOji. 3). Cjie^yeT oOpaTHTb BHHMaHne Ha to oOcTOHTejibCTBO, hto hmchho 
b 3tom Mecnue reTepo3nroTbi hmciot MaKCHMajibHoe OTCTaBaHne b pa3Mepax ot roM03nroT (t=3.79; 
p < 0.001), b OKTnOpe oho yMeHbinaeTcn (t=2.60; p < 0.01), b HonOpe ncqe3aeT (t=0.85; p > 0.05), 
a b anpejie y>Ke reTepo3nroTbi npeBoexo^HT no pa3MepaM roM03HroT (t=2.47; p <0.05). Tanan TeH- 
AeHUHH HepaBHOMepHoro pocTa pbi6 pa3Hbix reHOTnnoB b TeqeHne nepBoro ro^a o6T>HCHneTCH KOMneHca- 
UHOHHbiM poctom, H3BecTHbiM y Kapna (HBaHOB, 1973; Me>K>KepHH, BajiaxHHH, 1985), Kor^a oco6h, 
OTCTaioume nepBOHaqajibHO b pocTe, 3aTeM He TOjibKO KOMneHcnpyiOT, ho h co BToporo ro,o,a onepe>KaiOT 
paHee 6biCTpopacTymnx pbi6. Mo>kho npe,n,no.no>KHTb, hto AH^^epeHunajibHan 3apa>KeHH0CTb pbi6 
b aBrycTe obycjioBJieHa 3HaqHTejibHbiM oTCTaBaHneM b stot nepno^ b pocTe reTepo3nroT. 3aTeM no Mepe 
BbipaBHHBaHHH cpe^HHx pa3MepoB nponcxoAHT h crjia>KHBaHHe pa3JinqHH no 3apa>KeHHOCTH tomo- h 
reTep03nroT (TaOji. 3). 

noxo>KaH CHTyauHH HabjiKxaaeTcn h b «HeMeuiaeBO». Pbi6bi c reHOTnnaMH AA h BC (pnc. 1) BHa- 
qajie hmciot caMbie bojibiune pa3Mepbi, o^HaKO k KOHuy ce30Ha yTpaqnBaioT npenMymecTBO b pocTe 
no cpaBHeHHio c reHOTnnaMH AB w AC. B stot nepno^ nponcxo^HT nepexoA ot cjiyqanHoro pacnpeAejieHHH 

T a 6 ji h u a 3 

Cpe^HUH /wiHHa (/+m, cm), SKCTeHCHBHOCTb 3apa>KeHHH 6oTpHOue(j3ajnocoM (jEA Both +ra), 
KaBnen (£ji£: Khaw +m) pbi6 tomo- h reTep03nroTHbix reHOTnnoB no Jionycy TpaHC(})eppHHa b 

pbi6xo3e «HnBKa» 

Average length (/+m, cm) and infection rate of fishes of different genotypes on the 
transferrin locus with Bothriocephalus (/r Both zbm) and Khawia (/r Khaw d-m) from the 

fish-farm «Nivka» 


Mecau, 

/+m 

Ex Boih ±m 

£* Khaw +m 

tomo- 

reTepo- 

tomo- 

reTepo- 

tomo- 

reTepo- 

ABrycT 

OKTHOpb 

Hon6pb 

Anpejib 

6.63+0.11 

7.2+0.12 

9.21+0.08 

8.93+0.06 

6.04+0.11*** 

6.74+0.13** 

9.01+0.22 

9.14+0.06* 

0.24+0.05 

0.14+0.04 

0.18+0.03 

0.04+0.15 

0.45+0.06** 

0.17+0.05 

0.16+0.05 

0.05+0.02 

0.09+0.02 

0.02+0.02* 


IlpHMeqaHHe. —pa3JiHqHH Me>K^y tomo- h reTepo3HroTaMH AOCTOBepHbi p<0.05; T p<0.001; 

***—p<0.001. 
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AA BC AC AB AA BC AC AB AA BC AC AB 
I II III 


Phc. 1. H3MeHeHne cpe^He# ajihhm xe.ua KapnoB pa3Hbix reHOTHnoB no JloKycy TpaHC(j)eppHHa (AA, BC, 
AC, AB) b TeneHne nepBoro ro^a >kh3hh b nonyjinuHH pbi6xo3a «HeMemaeBO». 

Flo och a6cu,Hcc — Mecnubi: / — rntojib, // — aBrycT, /// — OKTn6pb. 


Fig. 1. Changes in the average body length of carps with genotypes differing by transferrin locus 
(AA, BC, AC, AB) during the first year of their life in the fish population of the fishery farm 

«Nemeshaevo». 
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AA BC AC AB AA BC AC AB AA BC AC AB 
1 II III 

Phc. 3. M3MeHeHHe aoah pbi6, 3apa>KeHHbix KaBnen, y KapnoB pa3Hbix reHOTHnoB no jiOKycy TpaHC(f>eppHHa 
(AA, BC, AC, AB) b TeqeHne nepBoro roAa >kh3hh b nonyAnunn pbi6xo3a «HeMemaeBo». 

06o3Ha4eHHH raKHe >Ke, KaK Ha pnc. 2. 

Fig. 3. Changes in the number of fishes infected with Khawia in carps with genotypes differing 
by transferrin locus (AA, BC, AC, AB) during the first year of their life in the fish population of the 

fishery farm «Nemeshaevo». 

6 oTpHOue(|>ajiK)COB k H 36 npaTejibHOMy h pbi 6 bi c reHOTnnaMH AB h AC, HMeBuine 6 ojibiuyK) CKopocTb 
pocTa, OKa3biBaiOTCH AOCTOBepHo MeHee 3apa>KeHHbiMH, qeM OTHocnTejibHO MeAAeHHopacTymHe pbi 6 bi 
reHOTHHOB AA h BC (pnc. 2). 

Mo>kho npeAnoJio>KHTb, hto ecjin CKopocTb pocTa pbi 6 bahhct Ha 3apa>KeHH0CTb reJibMHHTaMH, 
to oceHbio HHB33HH KaBnen 6 yAyT noABep>KeHbi oco 6 h roM03nroTHoro reHOTnna TpaHcc^eppnHa, 
CKopocTb KOTopbix b 3tot nepnoA npn paBeHCTBe pa3MepoB HH>Ke, qeM y reTepo3nroT. Pe3yAbTaTbi, 
nojiyneHHbie Ha ceroAeTKax H3 «Hhbkh», noATBep>KAaiOT 3 Ty TeHAeHirnio (Ta 6 A. 3). Pbi 6 bi roM03nroT- 
Hbix reHOTHnoB HMeiOT AOCTOBepHO 6 oAee BbicoKnn ypoBeHb 3apa>KeHnn KaBnen, qeM reTepo3nroTbi 
(t=2.47; p <0.05). B pbi6xo3e «HeMemaeBO» y ceroAeTOK oTMeqaeTCn npn6AH3HTeAbHO aHaAornqHan 
CHTyaunn: caMan Bbiconan 3apa>KeHHOCTb HaOAiOAaeTcn y pbi 6 roM03nroTHoro reHOTnna AA, HMeiomero 
OTHOCHTeAbHo HH3Kyio CKopocTb pocTa no cpaBHeHHK) c ocoOhmh reHOTnna AB (pnc. 3). CpeAH oco 6 en 
3Toro reHOTnna 3apa>KeHHbix KaBnen o 6 Hapy>KHTb He yAaAOCb (F(p=6.7, p < 0.05). Flpn stom CAeAyeT 
odpaTHTb BHHMaHne Ha to, hto oco 6 n reHOTHnoB BC, MeAAeHHopacTymHe b TeqeHne ce30Ha, Tan >ne, 
nan n ObicTpopacTynrne AB He hmciot KaBnn n AOCTOBepHO OTAnnaiOTcn no skctchcmbhocth 3apa>KeHnn 
ot roM03nroT AA (F (p =4.1; p < 0.005). 3ra cnTyaunn noATBep>KAaeT, hto KaBnn b KOHue ce30Ha nopa- 
>KaeT TOAbKO KpynHbix n cpeAHnx ceroAeTOK, ho npn stom cpeAn hhx HHBa3nn 6 oAee noABep>KeHbi pbi 6 bi, 
3 aMeAAmomne cboh pocT, b ashhom CAyqae — roM03nroTbi AA. 

3apa>KeHne ceroAeTOK Kapna 6 oTpnoue(|)aAiocoM b ochobhom npoTenaeT b nepBon noAOBHHe AeTa, 
KorAa MaAbKn nnTaiOTcn nAaHKTOHOM. C nepexoAOM Ha nnTaHne Ochtocom no3AHen oceHbio nponcxoAHT 
3apa>KeHne KaBnen (Bayep n Ap., 1977). 3th pa3Anqnn npnBOAHT k TOMy, hto HHBa3nn pa3HbiMn napa- 
3HT3MH 0Ka3biBaeTcn ah( f)4>epeHu,np0B3 Hh on no OTHomeHHK) k pa3MepaM pbi 6 : 6 oTpnouec|)aAiocaMH 3a- 
pa>KeHbi b cpeAHeM OoAee MeAKne pbidbi, coxpattmomne reAbMHHTOB, a KaBnen, HaoOopoT — KpynHbie, 
6 oAee HHTeHCHBHo nHTaiomnecH b 3tot nepnoA 6 eHT 0 C 0 M. Tanoe AH(j)(f>epeHUHaAbHoe 3apa>KeHne o 6 yc- 
AOBAeHo HeoAHHaKOBbiM TeMnoM pocTa pbi 6 pa3Hbix reHOTHnoB b TeqeHne nepBoro roAa >kh3hh. 



Pnc. 2. H 3 MeHeHne aoah pbi 6 , 3 apa>KeHHbix OoTpnouec^aAiocoM, y KapnoB pa 3 Hbix reHOTHnoB no 
AOKycy TpaHC(J)eppnHa (AA, BC, AC, AB) b TeqeHne nepBoro roAa >kh 3 hh b nonyAnunn pbi 6 xo 3 a 

«HeMemaeBO». 

06o3HaqeHHH xaKne >Ke, KaK Ha pnc. 2. 

Fig. 2. Changes in the number of fishes infected with Bothriocephalus in carps with genotypes 
differing by transferrin locus (AA, BC, AC, AB) during the first year of their life 
in the fish population of the fishery farm «Nemeshaevo». 
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KneB 


DIFFERENTIAL INFECTION WITH BOTHRIOCEPHALUS OPSARIICHTHYDIS 
(PSEUDOPHYLLIDEA) AND KHAWIA SINENSIS (CARYOPHYLLAEIDAE) 

AND THE GROWTH OF CARPS WITH DIFFERENT GENOTYPES 

S. V. Mezhzherin 

Key words: Bothriocephalus opsariichthydis, Khawia sinensis, carp, genotype, transferrin 

SUMMARY 

The present investigation shows that the infection of the first year carps with Bothriocephalus 
opsariichthydis and Khawia sinensis depends on the fish genotype. It has been established that 
individuals falling behind in their growth are more heavily infected with Bothriocephalus while 
the largest individuals are more heavily infected with Khawia. By means of genetic marking the 
differences in the infection with the above cestodes were found to have a common mechanism consisting 
in the different growth rate of the first year fishes. It has been noted that fishes slowly growing 
within a season or arresting their growth during the infection period are given to a heavier infection. 



